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COMPOUND FOR SYNTHESIZING methanol or ethanol) under basic conditions to afford 

PHYSIOLOGICALLY ACTIVE SUBSTANCE AND the objective compound expressed by formula VI (R Is 

OPTICALLY ACTIVE INTERMEDIATE COMPOUND methyl or ethyl). 



(57) Abstract 

PURPOSE: To readily and efficiently obtain the subject 
compound by lactonizing a specific optically active 
compound, reacting hydrogen with the resultant 
compound in the presence of a catalyst, then carrying 
out dehydrating reaction, further reacting the 
dehydration product with hydrogen and treating the 
prepared product under specified conditions. 

CONSTITUTION: Optically active 

2,2^imethyl-6-(3-chloro-2-hydraxyprDpyl)1,3-dioxin-4-on 
expressed by formula I is treated under basic conditions 
(e.g. sodium carbonate) to carry out removal of 
acetonide and lactonization. Thereby, a compound 
expressed by formula II is prepared and subsequently 
reacted using a catalyst such as palladium in an 
atmosphere of hydrogen to provide a compound 
expressed by formula III, which is then subjected to 
dehydrating reaction under acidic conditions to afford a 
compound expressed by formula IV. The resultant 
compound expressed by formula IV is subsequently 
reacted with a palladium catalyst in the atmosphere of 
hydrogen to provide a compound expressed by formula V, 
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3t*»tt6 -^dd^^- 4 - tKD^fh7t> 

atr^>- 2 *3icWEa{k4T«$n*3fe* 
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□ n- 2 - tFn+i/^DtfjU) - 1. 3 - 5^**^> 

[o o 2 1] *ss^©S2oHififetti[ia»ioKiatt 

fc*3V>Taftl£fflRft«£LT. £ft2, 5£ft3, *5 

j:rwft4«aLjCft5Ta*ns«*«tt6 - 

D^^fh7tFP^7> - 2 -*>©K568reft 
30 S. 

[0 02 2] 

(ftlKHl) (-) - 6 -^nn/^lorh^tHntr 

7> - 2, 4 - « (ft2) Oft^E?) <D&£ 

(-) -2, 2 - v*^- 6 - (3-*CID-2-t 
HD*^DlfW - 1, 3 - v*-*x>- 4 
(98%e eCDfcCD) 9 4 Omg (4. 2 6 5 IHEJW , 
40 ft»*»J£A8 8 2mg (6. 3 9^U%iM * 

fc. I««*bfc©Mtt**?A*nThy*:7-f 

- Wffl*A k **> : Mx^JP 3:1) fctfU 
(-) - 6 - ^DD^fh7k HOfcf7>- 2, 4 
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7C*#«T« ff-JM:C. 4 4. 4 4 ; H, 4. 35; CI, 
%Sltt: C, 4 4. 5 4 ; H. 4. 27 ; CI, 
I R (CHC Is) : 1 7 7 5, 174 Ocm 1 
I H-NMR <5 : 2. 62-2. 95 (2 H, m) , 3. 1 2-4. 

(4H, m) . 4. 5 8-5. 3 8 (1H, m) 

[0 0 2 3] (£16032) (+) 
h5tKDfc^>-2. 4 - « Ht2) ^ 
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2 1.58 
2 1. 5 7 
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(+) -2, 2 - 6 - (3-£DQ-2-k 

Hn*5/^nt?;W - l, 3 - *?tt*s> - 4 - 

(9 9%ee<Dt)0) 4 7 Omg (2. 1 3 5U*;W , 
«»*U*A4 4 lmg (3. 2 0 5 U*;» , 
mp 9 8 — 9 9*0 

[a] D 25 + 8 3. 4° (cl. 07, Me OH) 
7C*»«f« fftJHIrC, 4 4. 4 4 ; H, 4. 3 5 
£Mg: C, 4 4. 5 4 ; H, 4. 2 7 
I R (CHC la ) : 1 7 7 5, 1 7 4 Ocm"' 
I H-NMR <5 :2. 62-2. 95 (2H, m), 3. 12-4 
(4H, m) . 4. 5 8-5. 3 8 (1H, m) 

[0024] mmms) (+) 

4 - t FD^>fh7fc Hotf^> - 2 (jjMfc 
3) 0Dft«4f|ti!)HB 

SMMlTftfe (-) -6-^DP^^l/fh7tFn 
Vy>-2, 4-i?*> 2 7 Omg (1. 6 6 a 1 J ^ 
M , BMSx^U OmK -KfcS*l OOmg, CDfg^ 
[a] D 20 +1 3. 3° (c 1. 



^ISt^^t^7A^PTh^77>f- (ff 
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2 1. 
2 1. 
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X:2, 4-^=5. 8©fi^*T** ( + ) -6- 
t?uu*T)\,- 4 - fcHn^xxh5bKntf^>- 2 
(2) 19 9. 6mg (JR*7 3X) 



I R (CHC Is ) 
I H-NMR 6 : 1. 

2. 

2. 

4. 



2 5, CHC 1 s ) 

1 7 3 5, 3 4 2 5cm-' 

65 (1H, br) , 1. 7 9-1. 8 7 (1H, m) 
3 7-2. 4 3 (1H, m) , 2. 52 (1H, d d) 
93 (1H, dd) , 3. 6 8-3. 7 6 (2H, m) 

2 8-4. 3 5 (1H, m) , 4. 4 5-4. 5 1 
(1H, m) 

6 - ^Dn^;Pfh7tHnt7>- 



2 (6) 4 8. l 



*5<ktf (-) 
mg (W2 0%) 
[a] D 20 - 0.7 7° (c 1. 0 3, CHC Is ) 
IR (CHC la) : 1 740cm" 1 

I H-NMR 6 : 1. 58-2. 12 (4H, m), 2. 41-2. 53 
(1H, m) . 2. 6 0-2. 6 7 (1H, m) , 
3.6 3 (1H, dd) , 3. 6 9 (1H, dd) , 
4. 5 0-4. 5 6 (1H, m) 

4 : mcttU (-) - 
6 -^DD/^t Kntf7>- 2 -*>3 5. 8mg 
OK* 8 1 %) 



[0 0 2 5] (&mW4) (-) 
kHDt!7>- 2 (S (ft 4) ®&» 

SOBW3Tft£ (+) -6^PP^^-4-kHP 
^yfh7tHPt:7>- 2 -:*>5 Omg (0. 304 
i'JtJW , p - h;UX>X^7tx>&5 7. 8mg (0. 

[a] D 23 - 1 4 4.8° (c 3 
I R (CHC Is ) : 1 7 3 Ocm' 1 
I H-NMR 6 : 2. 5 4-2. 5 9 (2H. m) 



3 045U * )V) 



09, CHC 1 3 ) 



2. 7 1 (1H, dd) 
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[0 0 2 6] (&KM5) (-) 
h7bHohT^>- 2 « (fob) <Dfc&$l<D& 



11 12 

3. 76 (1H, dd) , 4. 64-4. 71 (1H, m) 
6. 0 5-6. 09 (1H, m) , 6. 91-6. 95 

(1H, m) 

*JV6mK 1 O*-/^v^A-0&S6Omg, 0>ig^ 

Oftffii* ^*-fr>:Mxy;U5 : 1) \Ztt 
(-) - 6 - ^DD^^fc:h*Ptf7> U (-) ^6 - ^nD^^xh^t: Hntf^> - 2 
2 - *>1 5 Omg (1. 0 2 4S;i^6;W , »»X?* * 1 4 6mg (K$9 6 %) 
[a] D 20 - 0. 7 7 ° (c 1. 0 0, CHC1 3 ) 
I R (CHCh ) : 1 7 4 0cm- 1 

I H-NMR 6 : 1. 58-2. 12 (4H, m) , 2. 41-2. 53 
(1H, m) . 2. 6 0-2. 6 7 (1H, m) , 
3.63 (1H, dd) .3.69 ( 1 H, d d) . 

4. 5 0-4. 5 6 (1H, m) 



(-) -5, 6 - JLtflris^lrVymtrfr « (ft 
6) <Dft£ft) 3 5. 4mg (JR*7 5X) £fc 
^OfeO©«tt««J:<Xlttti (M. Suzukiet 
ol., Chem. Pharmj, Bull., 3 
8, 2 3 8 1 (1 9 9 0)) t-Sl/L 



[0 0 2 7] ($mM6) (-) "5, 6-X#*->A 
(* (ft 6) ©ft£*W 0«iS£Sfcl5 
Tfffc (-) - 6 - Zuut^frT-YytYuVyy- 
2 -t>48. 7mg (0. 3 2 85U ; E;M > # 
;HnlO!)S^«lC*»TKK*'J^A6 7. 9mg (0. 
4 9 2 *U*JW £ftljSt3 0$h S6KaaT5«flB« 

[a] D 24 -13. 6° (c 1. 94, CHC ]> ) 
(Xitttt ta] D 2 * -16.0 2° (cO. 5 8, CHC Is)) 
IR (CHCh ) : 1 7 4 0cm- 1 ■ (XK« 1 7 4 0) 
I H-NMR 6 : 1. 4 9-1. 8 7 (4H, m) . 2. 39 (2H, t) , 
2.48 (1H, dd) , 2. 7 5 (1H. d d) , 
2. 9 2 (1H, m) , 3. 6 8 (3H, s) 
GfcfMi 1. 4 9-1. 8 7 (4H, m) , 2. 3 9 (2H, t) , 
2. 48 OH, dd) , 2. 7 5 (1H, dd) , 
2. 92 (1H, m) , 3. 68 (3H, s) ) 

^DD^Wh7t Knfcf^>- 2, 4-^*Xfls 



[0 02 8] 

*fflfcft¥«tt5, 6 - x#*->^-y->«xXxJMB 



©146 - ^DD^tHDe7>- 2 -*>:fcJ;tfft 



[¥1HIjE« 

UUB] ¥£3¥1 1E2 IB 

[fttfiEl] 

[»IE#ftSJg*] 

[»IEl*3£] 



[ftn 




T«*n*3t*»tt2 f 2-^*^-6- (3-^D 
□ - 2 - kFa+S^DWW -1, 3 - v**v>- 
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Mb 3 3 




OH 

T^2ft*#^£6 - ^nn^fjl/- 4 - tHD^> 
[ft 4] 



[ftBI 




[ft 6] 



&ft£^co8!tfi£ (fc«U &j£lc*$v>T, 

Ov O 



tLX, 5£ft2, *ft3*J:tf*ft4€«*L,aft5-C 

[HAS 3 ] 1 <D5£ft 2 Tg^ns^^e^ 6 

-^□n/^f-h^fc hnfcf7> - 2, 4-^*>. 

ca*« 4 ] m$£ i aaft 6 

2 - 

5 3 i co^ft 4 -csansjfcwstt 6 

- £DD;*^;Uvfc Kofc??>- 2 

[MM 6 3 M£« 1 OSft 5 T^^n^^^tt 6 
-^DD^^Jl/xh7h:Hntrv>- 2 

DM0lMttHffl 
[0 0 0 13 

iM&±.<omm»m *&w\*. ±mm&®n<o&&m 

[0 0 0 23 

ftflSft**C**. (K. Mori e t a 

1. , Tetrahedron. , 4_J_. 5 4 1 (19 
8 5) , £<fctfW. H. Pirkle et a I . , 
J. Org. C h e m. , 4 4 , 2 16 9 (19 7 
9) ) fcjftStt*. ft6T^T5, 6 - X#*vA*-tf- 

>mxxTfrm\*?g<D<t 7 5 h*«hj 

AK**#ffl«U:4&!ltlcJ;0 5 -a.**/U H (1) 

^S»sns6ir2 5 u h (2) 

IcBW^ns^co^^ (2R, 5S) »tt Xy 1 oc 
opa hi rut 1 ss 1 m a (P-fi:7xP ; E>CD±g* 

[ft 7] 



Me L i 



OMe 



Me O C 



(ft 6) 



Me 



(1) 



(2) 



»*5UCh em. Pharra. Bui i. 3 8 , 
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2 3 8 1 (1 9 8 0) IZ&KT (1) 5tOft^«©«» * [ft 8] 
(3) ®^«S§|^tT^*. * 

o s o 



OMe 



ate) 



* 5 H U LI R' 0 0 
/*' - C 4 E 9'\ 



[0 0 0 3] 41!Sttft&*^*ft*ft*UT^*« 

[0 0 0 4])tfffitt5, 6-I#^W>lIX 

tlTH***, ^jSfettK. Mori e t a 1. , T 
etrahedron. , 4l_ t 5 4 1 (1 9 8 5), 
M. Suzuki et al. , Chem. PharJ 



(3) 

*m. Bull., _3_8> 2 3 8 1 (1 9 9 0) 

[0005] l*»u 3e«iciWE-r*y>^ii^6 9» 

k -rtt^^€foft9-c^-r<k5ic s- (-) -y 
(4) ^e>4gpiTMii$nfeT;i/7 ? tH (5) 

ft, h'/M, X**5/ftftJH«3r&tfntf^*T* 
[ft 9] 



HO 



4 steps 
> > 



OH 



CHO 



(4) 



(5) 



1) (MeO) 2 P CO) CH 2 COOMe 

2) Pd-C, H 2 

3) 7W<-70-15 



4) 
5) 



TsCi, Py 
Me o L i 



OMe 



[0 0 0 6] — Jfr, B. Damine etal. , 
J. Org. Chem. , 4 6, 3 5 5 2 (1 9 8 1) 
\Z\ts ^€f©ftl OT^f^i^fifaa (6) iCv^ 
n75>T€fflViT**fl:-rsttHJ:«3T (7) ^co 
6 - ^DP^^fh7kHo^7>- 2 



(ft6) 

[ft 10] 



•cooe 



> 
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[0 0 0 7] 

ft*«r«2:tT*0, JtWWicldSHWttS. 6-x 



(7) 5*S<* 

[0 0 0 8] 

S»x***«tt2 l 2-^^-6- 

2 - 1 Fa*3/^atr;W - 1, 3 4- 

*>*ffl««l»fc»^* C DjK4Wtt5, 6-x 
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t 



(10) 



»B>¥4-2 6 6 8 7 9 



[0 0 0 9] *«W©»-©JBIft03fc*Stt5 f 6 - 
ftlTg£n£#39g&2, 2-^^^;i/-6- (3 - 

^ dp - 2 - bh # n^v^ptr;w -l, 

>- 4 -*>07*h>ft£fTK WEHR*ft2T* 
2, 4, -5?*>*U 2KOft^«H«K©#aT** 

PD^fJh 4 - t ^D^v-r h^t HDtf^> - 2 - 
*>£®*. otffcC©ft^*€rR*S*-r& billet 
DME-«5«fl:4T«Sti*3e*Stt6 -^dd^ 
ytHoe7>- 2 -o€\ZC<D{££®% 

ft3tt*Sft6 - ^DD^Wh^t: FnfcT5>- 2 - 

TfflaUW«2-l6aflS6-C«3n-B3t¥IStt5 f 6-X 

[0 0 1 0] *«WO»2<0»atftTft*3t*Stt6 - 

l"Ca$nS**Stt2, 2 - 6 - (3-* 

□ - 1, 3 - zSttz/y 

- 4 -*>07^ h>ft£?TV^ J9Eaft2T?*Sn«* 




Cftl) 

-6 - (3-^OD-2-tHP^De;W -1, 
3 - - 4 - * > £&&#&#TT$aJi-r £ Z 

fclcJc^TiRR-cRy-feM-f 7?h>ft£fTV> 

*Rft*U#A, *Rft*HJ9Afe£*«, 
0 

0- 

CJ 

Cft2) 

rfc^t*, aft2T«sn*fl:&«ifc**»H«T/^ 




4, -yt>tU £©ft£ftfc»»©#fcT**£# 

fflS^ l»B5ttfc3T«*n*«*»tt6 -irnn^^ 
;]/ - 4 - tFo^>fh7tHPe7>- 2 -^>$^ 

5. ? g\Z Z (Dlt&y}£®l*KfeTZ> Ct\zXK> iftEj£ 

> - 2 - ofi::(0lt^Mo^T 

DP^^fh7tFPtf7>- 2 -misc:^ 

[0 0 11] *RH0J^ttft£tttt, KlIzttEsC 
ft 2 n*3fc¥Stt 6 - * D D **Wt- h 7 1 Rn 
bT7>- 2, 4 - X ^2tr^ES:ft3T^$nS 
**iStt6 -kHP^>fh7tH 
Db!5>- 2 m3iCitfE^ft4T^$n^3fc# 

tf»4fcRE*ft5T?Ran*J£^tt6 ^nn^ 

[0012] *«M03t*IStt 5,6- x#*^^*U- 
>Bxx^;MiO«i«6*«6fcJl#»fcRWr*. » 

-RTttOffCDft 1 lT^-TS^^fT^^o 

[ftl 13 




tft2) 

[0 0 13] M=RTtt?«r^fl:l 2T^fS«:€fT^ 
[ftl 2] 




OH 



(ft 3) 



[0 0 14] SZLRTtt^tfWftl 3?7iktJx.&$:ftte 
[ft 13] 
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(11) 



6 6 8 7 9 




OH 

(ft 3) 

- 4 - t Ko^i/T-h^t Knt!9>- 2 
£6 - ^DD/^t KotT^>- 2 - 



vj5 



(ft4) 

Tfcfr*>, ft4Tg*n*6 -^DD^Jl^fcKnbf 

Nwai \zm v> ensi^Aga*** ctizz oaft 




(ft 5) 

SA, *Bft*U9A. *lMrf-HJ £fc 

Ctf««tbT^^/-^€rfflV^rtlcJ:oT (ft 
6) ©RjflMWP-C**fc£*«. X*y-;H£fflV>S 
Cli:lCJ:oTX^T*aft'&«€rff*tt^T?€r*. 

[0017] *&, *«w*io«6i6c*viT«ffl-r 

(3 - *nn - 2 - 1 Hn*^yotfJW - l. 3 - *J 
K>, aft6T^£n*ft^&5, 6-X#*^A*» 

So 

[0 0 18] *»W©*¥Sttft^«tt, MB*«W0 
ft 2 6 -^DP^rh7tHD 

tr?>- 2, 4 -s;*>, aft3T?a*n*«»stt6 

- 9uu*7)V- 4 - t HP*5/fh7fc HDW>- 



o 



(ft4) 

[0 0 1 5]_»P3a-Ctt-P€f(Dftl 4-C*"TS*€fT& 
[ftl4] 



(ft 5) 

[0 0 16] »5HrCtt:Ptf<&ftl 5T*T£j&£fTfr 
[ftl 5] 



OR 

(ft6) 

2 - *>, *fls4T*Sn«3t*ett6 - >DD^ 
5>fc HnK9>- 2 :fc<ktfaft5T^£n£ft 
¥«tt6 - *nn;*^;V-rh7t:KPfcr7>- 2 - 

[0 0 19] ^n6©*56Wo**Sttft^4fc©«a 

iTa«n***«tt2. 2-^^-6- (3-^ 

DD- 2 - tKD+i/^DK;W -l, 3-^;**-» 

[0 0 2 0] #f&<EC0$& 2 <7)&&£tefftf22§ 1 
K*5^TaftlSffl«*RiL/T, aft 2, aft 3, £ 

«fc«aft4s«6Laft5T*sn*3fe*eft6 -*n 

[00 2 1] 

(-) -6-^an^Wfh7tKot 

7> - 2, 4 - (a (ft 2) (Dit^m omm 
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(12) WHW4-2 6 6 879 

(-) -2, 2-^*^-6- (3-^OD-2-t *l/»RX^;PTttffla«*»K^y*^^ATtt»L 
FD + S^OfcrjW -1, 3 - - 4 - ft. J8«*H4Lfc0^a«*7A^DTh^^7-f 

(98?6ee©t)(D) 9 4 Omg (4. 2 6 3U%/1'>, - : BSlf^ 3 : 1) KffU 

RK*iJ^A8 8 2mg (6. 3 9 ^ U */» * (-) ■ 6 • ^no^fh7t KDlf7>- 2, 4 

;H OnlOfi^tofeMBfcSVvri 2«M«#L&. K -5>*>5 1 Omg, (W7 4X) £^fc„ mp 9 8 
JB»T«^^/-^&B*La*Sl 0%HC IT*fr* -9 91C 

[a] D 25 - 8 2. 6° (cO. 29, Me OH) 
Ttmmm MIC«:C, 4 4. 44 ;H. 4. 3 5_;C1. 2 1. 5 8 
9HM:C. 4 4. 5 4 ; H. 4. 27; CI, 2 1. 5 7 
IR (CHCls ) : 1 7 7 5, 1 7 4 0cm 1 

I H-NMRd :2. 62-2. 95 (2H, m), 3. 12-4. 28 
(4H, m) , 4. 5 8-5. 3 8 (1H, m) 
[0 0 2 2] mmm2) (+) - 6 - ^DD^JWx W\s$n\<D&$to&&&\Z&\,*T9ftMtffiLft. RjSXt 
h7t HDtT^>- 2, 4 « (ft 2) <Bft£ 7«^^/-^*«*b«Jtfel 0%HC IT^ftbtf 

(+) -2, 2-:x*^;U-6- (3-^DD-2-t i$f^bfc©M^7A^PVh^77^- 
Ha^^nKJM -1, 3 - - 4 - U«^*^> : *«x^ 3 : 1) fc»U (+) - 

(9 9%e e<Db<D) 4 7 Omg (2. lSSU^), 6 - ^OP^^fh7t Fnbf5> - 2, 4 - V*> 

ft86*U^A4 4 ln« (3. 2 OSU^JM . **7-3K 2 7 Omg, (W7 9^) mp 9 8-9 9*0 

[a] D 25 + 8 3. 4° (cl. 07, Me OH) 
7C*$ttf« ttJMtrC, 4 4. 44;H, 4. 35;C1, 2 1. 5 8 
|II:C, 4 4. 54; H, 4. 27;C1, 2 1. 57 
I R (CHC Is ) : 1 7 7 5, 1 7 4 0cm- 1 

I H-NMR 6 :2. 62-2. 95 (2H, m), 3. 12-4. 28 
(4H, m) , 4. 5 8-5. 3 8 (1H, m) 
[0 0 2 3] (£J60J3) (+) - 6 - 9UU*?)V- ★*S***H»T7»m«»bfc. s*»TaM«&* 
4 - tFD^yfh7tHPt!7>- 2 - «ft »T?»SU *«&B*bTaaEtbT2, 4 - 
3) <Oft£#!C0§&£ X : 2, 4 —>X=5. 8C0ig^#j-C&£ (+) - 6 - 

^S60UT#fc (-) - 6 -^DD^fil/f h^tHD ^OU^^- 4 - tHP^yfh7tHae7> - 2 
tf?>-2, 4-iS*> 2 7 Omg (1. 6 6 ^ U ^ -*>(2) 199. 6mg(TO73%) 

;W , »»x^;n omu -&fta&i 0 Omg, 

[a] D 20 +13. 3° (c 1. 2 5, CHC Is ) 
1R (CHC 1 s ) : 1 7 3 5, 3 4 2 5cm-' 

1 H-NMR 6 : 1. 65 (1H, br) , 1. 7 9-1. 8 7 (1H, m) 
2. 3 7-2. 4 3 (1H, m) , 2. 52 (1H, dd) 
2. 93 (1H, dd) , 3. 6 8-3. 7 6 (2H, m) 
4. 2 8-4. 3 5 (1H, m) , 4. 4 5-4. 51 
(1H, m) 

fccfctf (-) - 6 -^Dn^5 L ;Uxh7tHDfcr7>- 2 (6) 48. 1 
mg (W2 0%) 
[a] D 20 — 0. 7 7 ° (c 1 . 03, CHC 1 3 ) 
I R (CHC 1 3 ) : 1 7 4 0cm- 1 

I H-NMR 6 : 1. 58-2. 12 (4H, m), 2. 41-2. 53 
(1H, m) , 2. 6 0-2. 6 7 (1H, m) , 
3.6 3 (1H, dd) , 3. 69 (1H, dd) , 
4. 5 0-4. 5 6 (1H, m) 
£f§fc 0 ^'>rh7tHDt?7> - 2 -;f>5 Omg (0. 304 

[0 0 2 4] (MH&M4) (-) .S'JtJM. p - hW>XW>i5 7. 8mg (0. 

tFat!^>- 2 (5£ (ft4) (Dit&m OKffi 3 0 4S'J*;W , ^>if> 5nl©iB*&4h£ 3 OftmM 
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(13) 



&Hl¥4-2 6 6 8 7 9 



^>T«ifflL«l*at»T^->^A±Tfe*Lfc. Stt *6 - ^DD^^kHnt:^^- 2 -*>3 5. 8mg 

« ^**>:»«X?* 4:l)fcftU (-) -* 

[a] D 23 - 1 44 . 8° <c3. 09, CHCU ) 
I R (CHC la ) : 173 Ocnr 1 

IH-NMRfl : 2. 5 4-2. 59 (2H, m) , 2. 71 ( 1 H, dd) 
3. 76 (1H, dd) , 4. 64-4. 71 (1H, m) 
6. 0 5-6. 0 9 (1H, m) . 6_. 9 1-6. 95 
(1H, m) 

K?W6il, 1 0X-/t75>£A-ft*6 0ng, ©S^* 

(fftfiK ^*H->:B»x^ 5 : 1) \Z 
ttU (-) - 6 -*nn**/Hrh*fcFnfc!5>- 
2 



[0 0 2 5] (3*«fl5) (-) -6^UD^f 
h7vhHDtr^>- 2 (S (ft 5) <D{£&®<D 



MMMTftfc (-) -6-^nD^/tHat7 
>- 2 -:t>i 5 Oog (i. 0 2 4 *;we;» , gt&x* 

1 4 6mg (IX$9 6%) 

[a] D 20 - 0. 7 7° (cl. 0 0, CHC U ) 
IR (CHC 1 s ) : 1 740cm" 1 
I H-KMR 6 : 1. 58-2. 1 2 (4H, m) 



5 3 



5, 6 -X3#*>"s 



[0026] mmme) (-) 

)i (* (ft 6) 0>fc-&«) osa&RMs 

Tftfc (-) - 6 - ^ua^)V^hy^Vu^y>- 
2 - *>4 8. 7mg (0. 3 2 85^^) , ^^y- 
;HmlCD®^^»TKK*'J^A6 7. 9tng (0. 
4 9 2 *'J*J» £ill*3 0*h 3&fcSi&T5RHyj* 

[a] D 24 -13.6° (c 1. 



2. 4 1-2. 
( 1 H, m) , 2 . 6 0 - 2 . 6 7 ( 1 H, m) , 
3.6 3 (1H, dd) , 3. 6 9 (1H, dd) , 
4. 5 0-4. 5 6 (1H, m) 

(-) -5. 6 - X/tf*v^*1t>&*:f;i/ (it (ft 
6) toft&m 3 5. 4-ng (W7 5%) £fc 
Jl©t>©Ofttt«ttJ:<XllM* (M. Suzukiet 
o 1 . , Chem. Pharmj. Bull., 3 
8, 2 3 8 1 (1 9 9 0)) t—$LLtZo 



9 4, CHC Is ) 



(XfMB [a] D 
1 R (CHC la ) 
IH-NMRfi : 1 
2 
2 



[0 0 2 7] 

#Jflfc5t¥iStt5. 6 - x#^i/^it>KxXxJPS 



-16. 0 2° (cO. 5 8, CHC Is ) ) 
1 7 4 0cm-' (StfRflt 1 7 4 0) 
49-1. 8 7 (4H, m) , 2. 39 (2H, t) , 
48 (1H, dd) , 2. 7 5 (1H, dd) , 
9 2 (1H, m) , 3. 6 8 (3H, s) 

1. 4 9-1. 8 7 (4H, m) , 2. 39 (2H, t) , 
2.4 8 (1H, dd) , 2. 7 5 (1H, dd) , 

2. 9 2 (1H, m) , 3. 6 8 (3H, s) ) 

3TS3n*#*Stt6 -tHD + 

->xH7fcKat^>- 2 ft4T«Sn*3fc* 

«tt6 -irno^^fch*nK5>- 2 
ft 5 T«an*»¥Stt 6 - £ a a*?JVr h 7 1 H n 
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t • 



(14) #Bl¥4-2 6 6 8 7 9 

(5i) int. ci. s mmn frft&mn fi &mt*m 

C 0 7 B 61/00 3 0 0 
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